Environmental Engineering and Management Journal July 2015, Vol.14, No. 7, 1751-1760
http://omicron.ch.tuiasi.ro/EEMJ/

BIOGAS PRODUCTION FROM WHEAT STRAW PRE-TREATED
WITH LIGNINOLYTIC FUNGI AND CO-DIGESTION
WITH PIG SLURRY

Ciro Vasmara'*, Stefano Cianchetta?, Rosa Marchetti', Stefania Galletti?

IConsiglio per la ricerca in agricoltura e I’analisi dell’economia agraria - Unita di Ricerca per la Suinicoltura (CRA-SUI),
345 Via Beccastecca, 41018 San Cesario sul Panaro (MO), Italy
ZConsiglio per la ricerca in agricoltura e I’analisi dell’economia agraria - Centro di Ricerca per le Colture Industriali
(CRA-CIN), 133 Via di Corticella, 40128 Bologna, Italy

Abstract

This study carried out for the first time a comparison among ligninolytic (white-rot) and cellulosolytic or xylanolytic
(Trichoderma) pre-treated wheat straw, for biogas production, potential, without or with pig slurry in co-digestion. Methane
(CH,) production from wheat straw pre-treated for 4 and 10 weeks with seven different fungal isolates was preliminarily
measured. Then, the effects on biogas yield of the co-digestion with pig slurry were checked on straw pre-treated with 3 selected
fungal strains. The maximum production of CH, from pre-treated straw with Ceriporiopsis subvermispora (SUB) for 4 and 10
weeks was higher than the control (16% and 37%, respectively). The accumulation daily rate was higher than control (42% and
81%, respectively). A positive correlation between CH,4 accumulation daily rate and straw enzymatic digestibility was found. In
co-digestion with pig slurry, SUB pre-treated straw for 10 weeks showed an accumulation daily rate of 17.4 mL d* g VS,
significantly higher (17%) than that of the control. The time to reach the maximum CH, production was shortened on average
from 34 to 21 days in co-digestion with pig slurry, in comparison with pre-treated mono-digested wheat straw. The biological
pre-treatment with selected white-rot fungi appears a promising technology to increase methane production from wheat straw.
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